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AMENDMENT NO. 1 MAY 2004 

TO 

IS 3224 : 2002 VALVE FITTINGS FOR COMPRESSED 

GAS CYLINDERS EXCLUDING LIQUEFIED 

PETROLEUM GAS (LPG) CYLINDERS — 

SPECIFICATION 

( Third Revision ) 

( Page 6, clause S.2.1.L1 ) — Substitute the following for the existing: 
S.2.1.L1 Aluminium silicon bronze 
Chemical composition: 

Copper : Remainder Lead : 0.05 %, Max Tin : 0.20 %, Max 

Iron : 0.30 %, Max Nickel : 0.25 %, Max Aluminium : 6.3 to 7.0 % 

Silicon : 1.5 to 2.0 % Manganese : 0.10 %, Max Zinc : 0.50 %, Max 
Arsenic ; 0.15 %, Max 

NOTE — For guidance IS 6912 designation FABS may be referred. 

v^alvc body forging shall be heat treated between 580°C and 607°C for 
ipproximately 4 h and to be air cooled in open atmosphere.' 

( Page 7, clause 5.2.1.L2 ) — Substitute the following for the existing: 

S.2.1.L2 Brass 

rhemical composition: 

Copper : 56.0 to 60.0 % Lead : 0.2 to 1.5 % Tin : 0.2 to 1.0 % 

Iron : 0.2 to 1.25 % Aluminium : 0.20%, Max Manganese : 0.25 to 2.0 % 

Total impurities : 0.50 % 
(Including antimony) 



Amend No. 1 to IS 3224 : 2002 

( Page 7, clause 5.2.U ) — Substitute the following for the existing: 

'5.2.U Other brass components 

Other brass components, for example, gland nut, gland packing, collar packing 
and outlet cap shall be made from free cutting brass rods {see IS 319) or from 
any forging quality brass such as leaded brass {see FLB» IS 6912).* 

( Page 8, clause 7.1^. linel) — Substitute *IS 5903>r iS 12370*. » 

( Page 8, clause lAA ) — Insert the following *Note* at the end: 

*NoiB * For guidance. IS 1 2370 may be refened.* 

( Page 16, Table 7, last line, coll) — Substitute *9^* for *9.9*. 

( Page 17, Table 7, line 4, coll) — Delete 'for light duty vehicles*. 

( Page 17, Table!, lineS.col 1 ) — Delete 'for heavy duty vehicles*. 

( Page 19, Fig. Outlet No. 2)— Delete 'Compressed NAiimAL Gas* from the 
caption. 

( Page 29, clause 114, line 4 ) — Substitute *2 MPa*^r '20 MPa*. 

( Page 29, clause 11.1*1, third line ) — Substitute 'operative' for 
'inoperative.* 

( Page 29, clause llJLl, third line ) — Substitute 'operative* for 
'inoperative*. 
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AMENDMENT NO. 2 JANUARY 2009 

TO 

IS 3224 : 2002 VALVE FITTINGS FOR COMPRESSED GAS CYLINDERS 

EXCLUDING LIQUEFIED PETROLEUM GAS (LPG) CYLINDERS — 

SPECIFICATION 

( Third Revision ) 

(Foreword, fourth para) — Add the following at the end: 

'd) ISO 15500 (Part 13) : 2001 'Road vehicles — Compressed natural gas (CNG) fuel system components 
— Part 13 : Pressure relief device (PRD).' 

(Page 8, clause 6.2) — Add the following at the end: 

The general machining tolerance unless otherwise specified shall be medium class specified in IS 2102 
(Part 1).' 

(Page 8, clause 7, Title) — Substitute the following for the existing: 

'PRESSURE RELIEF DEVICES (PRD)' 

(Page 8, clause 7.1.7.1) — Substitute the following for the existing: 

'The yield temperature of fusible plugs if used with acetylene gas cylinder valve shall be 100 ^^ ""C- The 

valve fittings for compressed natural gas (CNG) cylinders for automotive and cascade application shall be 
provided with combination of bursting disc and fusible plug utilizing a fusible alloy with yield temperature 
of 125±10T.' 

(Page 9, clause 7.2.3) — Delete. 

(Page 9, clause 7.2.3.1) — Delete. 

(Page 9, clause 7.3) — Add the following matter after 7.3: 

7.4 Hydrostatic Strength Test 

Price Group 2 

7.4.1 Three CNG valves selected at random shall be tested with water at 30 MPa at room temperature for 
30 min. The burst disc shall not be removed if present. During the test, fusible material shall not begin to 
extrude out of the pressure relief device. 

7.4.1.1 Increase the pressure at a rate of 0.5 MPa/s to 60 MPa or to the pressure at which the fusible 
material starts to extrude. The extrusion of the fusible material shall not begin at a pressure lower than 45 
MPa. 

7.5 Leakage Test at Low and High Temperature 

7.5.1 The pressure relief device of the valve shall be tested for leakage test at following temperature and 
pressure irrespective of the design working pressure of the valves: 

1 
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Temperature °C 


Pressure MPa 


-20 


15 


82 


26 



The PRD shall be either bubble free or have a leakage rate less than 1 bubbles per minute from a tube of 

2.5 mm inside diameter against a water seal of maximum 25 mm. 

7.6 Cyclic Test 

7.6.1 Four valves selected at random shall be tested for continued operation with water or air at between 10 
percent and 130 percent of the working pressure at a maximum cyclic rate of 10 cycles per minute at a 
temperature given below: 

Table 2 Test Temperatures and Cycles 



Temperature 

±2°C 


Cycles 


No. of Test Valves 


82 


2 000 


2 


57 


18 000 


2 



7.6.2 Following the cyclic test there shall be no extrusion of the fusible material from the pressure relief 
device. After the test, pressure relief device shall comply with the requirements of Leakage Test (7.5) and 
Activation Test (7.8). 



7.7 Accelerated Life Testing 

7.7.1 Fusible materials can creep and flow with the operating temperature range of natural gas vehicle 
PRDs. The test is to be performed to verify that the rate of creep is sufficiently low so that the device can 
perform reliably for at least one year at 82 C and for at least 20 years at 57 C. The test shall be performed 
on new PRD designs or designs in which the fusible material melting temperature or device activation 
mechanism has been modified. For devices not using activation material that can creep, testing and 
analysis shall be performed to verify that the device will perform reliably for at least one year at 82 C and 
at least 20 years at 57 C. 

7.7.2 Long-Term Temperature 

It is assumed that the time-to-activation, t, of fusible alloys is a rate process governed by the power-law 
relationship of the formula: 

t = A.f 



where Tis temperature, and^, B are constants dependent upon the fusible alloy and PRD design. 

The calculated time-to-activation for the PRD shall be greater than one year at 82 C and at least 20 years at 
57 C, and shall exceed 500 h, long-term test temperature. 

Mathematical manipulation results in the following requirement for long-term test temperature: 
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where 

Tl = long-term test temperature, in C; 

Tf = fusible material yield temperature, in C; 



T 

log 



82 C; and 
10. 



7.7.3 Based on the actual yield temperature of the fusible alloy, long term temperature shall be calculated. 
The test specimen shall be placed in an oven or liquid bath, holding the specimens temperature to long term 
temperature ±1 C. The pressure on PRD inlet shall be elevated to 130 percent of working pressure and be 
held constant within ±0.7 MPa until activation. 

7.7.4 The test shall be carried out on five PRDs out of which: 

a) two PRDs shall be tested at the fusible material yield temperature to verify that they activate 
in less than 10 h; and 

b) three PRDs shall be tested at their long term test temperature. The time to activation for long 
term test devices shall exceed 500 h. 

7.8 Activation Test 

7.8.1 One CNG valve which had not been subjected to any other tests shall be heated in oven at a 
temperature of 10 C above the yield temperature of the fusible material. The PRD shall be pressurized until 
disc ruptures. 

7.8.2 Valves subjected to cyclic test or thermal cyclic test or condensation corrosion resistance test or 
vibration test shall activate at a pressure >75 percent and <105 percent of the activation pressure not 
subjected to any previous testing. 

7.9 Thermal Cyclic Test 

7.9.1 A CNG valve shall be thermally cycled between -20 C and 82 C as given below: 

a) A depressurized PRD shall be placed in a fluid bath maintained at -20 C or lower for a period of 
2 h or more. Then the device shall be transferred to a fluid bath maintained at 82°C or higher 
within 5 min. 

b) The depressurized PRD shall be kept in the fluid bath maintained at 82 C or higher for a period of 
2 h or more. Then the device shall be transferred to the fluid bath maintained at -20 C or lower 
within 5 min. 

The above steps shall be repeated to achieve a total of 15 thermal cycles. Then the PRD shall be cycled 
between 10 percent to 100 percent of the designed working pressure for a total of 100 cycles. 

7.9.2 After completion of the test, PRD shall meet all the requirements of Leakage Test (7.5) and 
Activation Test (7.8). 

7.10 Condensate Corrosion Resistance Test 



7.10.1 Select one valve at random and seal the outlet part of the PRD. Fill the PRD with test solution given 
in 7.10.3 and soak the device for 100 h at room temperature. Empty the solution from the PRD and reseal 
the outlet port, then heat the device for an additional 100 h at 82 C. 
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7.10.2 After completion of the test, PRD shall meet all the requirements of Leakage Test (7.5) and 
Activation Test (7.8). 

7.10.3 Test Solution Composition 

The test solution, by volume percentage, consists of: 

84.8 percent Stoddard solvent, 

10.0 percent Benzene, 

2.5 percent fryquel No. 15 or No. 20 compressor oil, 

1.5 percent water, 

1 .0 percent methanol, and 

0.2 percent mercaptan. 

7.11 Vibration Test 

7.11.1 One CNG valve shall be vibrated for 2 h in a test apparatus at 17 Hz with amplitude of 1.5 mm in 
each of the three directions (90 towards each other). 

7.11.2 On completion of this total 6 h of vibration, the valve shall comply with the requirements of Leakage 
Test (7.5) and Activation Test (7.8). 

[Page 29, clause 12.1(f)] — Add the following after 12.1(f): 

g) Hydrostatic Strength Test (7.4), Leakage Test (7.5), Cyclic Test (7.6), Accelerated life Test (7.7), 
Activation Test (7.8), Thermal Cyclic Test (7.9), Condensate Corrosion Resistance Test (7.10), and 
Vibration Test (7.11) on PRD of CNG valves. 

{Page ?>\, Annex A) — Add the following after IS 1868: 

'IS No. Title 

IS 2102 (Part 1) : 1993/ General tolerances : Part 1 Tolerances for 

ISO 2768-1 : 1989 linear and angular dimensions without individual tolerance 

indications (third revis ion)' 
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Reprography Unit, BIS, New Delhi, India 



Gas Cylinders Sectional Committee, MED 16 



FOREWORD 

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, afler the draft fmalized 
by the Gas Cylinders Sectional Committee had been approved by the Mechanical Engineering Divisional Council. 

Manufacture, possession and use of any gas contained in cylinders in compressed or liquefied state is regulated 
under the Gas Cylinder Rules, 1981 of the Government of India as amended from time to time. This standard 
has been prepared in consultation and agreement with the statutory authorities under those rules. 

The valve outlets have been separated into four basic groups, depending on the thread engagement — internal 
and external as well as right hand and left hand thread. Outlet No. 4 has been merged with outlet No. 2 and 
outlet No. 8 has been deleted after the publication of IS 8737 : 1995 'Specification for valve fittings for use with 
liquefied petroleum gas (LPG) cylinders of more than 5 litre water capacity'. 

This standard was originally based on BS 341 Part 1: 1962. * Valve fittings for compressed gas cylinders'. This 
standard has since been revised as BS 341 Part I: 1991 has been published. The major changes are introduction 
of various additional safety requirements. The third revision of this Indian Standard has been necessitated on 
account of above and as a result of experience gained by the industry and consumers over the year. Considerable 
assistance has also been derived from: 

a) DIN 477- 1 963 Sheet 1 'Specification for Gas Cylinder Valves — Types, Sizes, Connections and Threads' 
Deutsches Institut fiir Normang (Germany), 

b) ANSI/CSA/CGA STANDARD V- 1-1987 'Compressed Gas Cylinder Valve Outlet and Inlet Connections' 
American National Standard, and 

c) The Chlorine Institute Inc., New York, 'Container Procedure for Chlorine Packaging — Pamphlet 
No. 7' 

Valve fittings for liquefied petroleum gas (LPG) cylinders are covered in the following specifications: 

IS 8737 ; 1995 'Specification for valve fittings for use with liquefied petroleum gas (LPG) cylinders of 
more than 5 litre water capacity*. 

IS 8776 : 1988 'Specificationforvalvefittingsforuse with liquefied petroleum gas (LPG) cylinders up 
to and including 5 litre water capacity'. 

The quantities in this standard have been expressed in International System (SI) units. However, with a view to 
facilitate the user to understand the comparative concept of the SI units and the technical metric units, the 
corresponding conversion factors are given below for guidance: 

1 kgf/cm^ = 98.066 5 kPa (kilopascal) 

= 0.098 066 5 MPa (megapascal) 
- 0.980 665 bar 

The composition of the Committee responsible for formulation of this standard is given in Annex D. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1 960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in the 
rounded off value should be same as that of the specified value in this standard. 
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Indian Standard 

VALVE FITTINGS FOR COMPRESSED GAS 

CYLINDERS EXCLUDING LIQUEFIED PETROLEUM 

GAS (LPG) CYLINDERS — SPECIFICATION 

( Third Revision ) 



1 SCOPE 

1.1 This standard covers the requirements for design, 
materials, manufacture and testing of new valve 
fittings for use with refillable aluminum and steel 
cylinders for compressed gases (permanent and high 
and low pressure liquefiable and dissolve gases) other 
than liquefied petroleum gas (LPG) for refillable 
aluminium and steel cylinders. The standard also 
covers valve fittings for compressed natural gas 
cylinders for automotive use. 

1.2 This standard gives the details of the dimensions 
of inlet taper threads and outlet of the valves so as to 
ensure interchangeability. Detailed dimensions of the 
internals and construction of the valves is not given 
in this standard. Such details shall be as agreed to 
between the purchaser and the manufacturer. 

1.3 Valve fittings for use with breathing apparatus are 
covered in IS 7302. Yoke type valve connections for 
small medical gas cylinders are covered in IS 3745. 
Valve fittings for small Freon cylinders are covered in 
IS 12300. 

1.4 Valve fittings covered by this standard may also 
be fitted to cylinders of 5 litre or more water capacity, 
used with breathing apparatus or with anaesthetic 
apparatus. 

NOTE — Gas cylinders of 5 litre or more water capacity fiUcd 
with valve fittings confonning to this standard and used for medical 
or hospital services shall bear a label showing name of the gas 
contained in the cylinder. The cylinder shall be painted externally 
in the colours specilled in the Gas Cylmder Ruies, 1 981 of the 
Government of lndia« as amended from time to time. The name or 
chemical symbol of the gas contained in the cylinder shall be 
stamped on the cylinder valve. When valve fittings conforming to 
this standard are fitted to gas cylinders used for medical or hospital 
service, the valve fittings shall be externally bright throme plated. 
(Gases used forsuch applications may be Oxygen, Nitrous oxide* 
Carbon-di-oxide« Ethylene, Helium, Oxygen/Carbon di-oxide 
mixtures, Air, Oxygen/Helium mixtures etc.) 

2 REFERENCES 

2.1 The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision, and parties to 
agreements based on this standard are encouraged to 



investigate the possibility of applying the most recent 
editions of the standards indicated in Annex A. 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the following 

defmitions shall apply. 

3.1.1 Valve Body 

The major valve component which includes an inlet 
and an outlet and, where applicable, a boss for the 
pressure relief device. 

3.1.2 Spindle 

The element of the valve which, when operated, 
directly or indirectly actuates the sealing member (seal) 
to *open' or 'closed' positions. 

3.1.3 Sealing Face 

The fixed contact face in the valve body for completing 
the seal against gas flow. 

3.1.4 Valve Stem 

The inlet connection of the valve which fits on to the 
cylinder. 

3.1.5 Valve Outlet 

The service connection of the valve which is connected 
to the application device. 

3.1.6 Cylinder Neck 

The part of the cylinder that has the threaded 
connection for the valve stem. 

3 A.I Dip (Siphon) Tube 

A tube fitted to the valve to allow withdrawal of 
liquefied gas without inversion of the cylinder, 

3.1.8 Goose Neck Eductor 

A tube fitted to the valve stem to allow withdrawal of 
vapour or liquefied gas when the cylinder is correctly 
positioned on its side. 

3.1.9 Oversized Valve 

A valve having larger than normal stem thread to suit 
an oversized cylinder neck thread. 
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3. 1.10 Vapour/ Liquid Valve (Twin Phase Valve) 

A valve designed so that either vapour or liquid may 
be discharged without inverting the container. 

NOTE — The valve may have separate vapour or liquid outlets 
or a common outlet. 

3.1.11 Thread Sealant 

A nnaterial applied to a taper thread to effect a gas 
tight Joint. It fills the cavity remaining in the helix of 
mating threads. 

3.1.12 Pressure Relief Device 

A device designed to reduce the possibility of failure 
of a charged cylinder from excessive pressure 
particularly when the cylinder is exposed to heat. 

3.1.13 Pressure Relief Valve 

A pressure relief device that is in direct contact with 
the gas and is designed to open and close within 
predetermined pressure limits. 

3.1.14 Bursting Disc 

A pressure relief device consisting of a disc that is in 
direct contact with the gas and is designed to rupture 
between the predetermined pressure limits. 

3AAS Fusible Plug 

A device containing a material of low melting point 
which is in direct contact with the gas. It is intended to 
yield or melt within predetermined limits of temperature 
and permit the discharge of the contained gas. 

3.1.16 Combination Bursting Disc and Fusible Plug 

A bursting disc in combination with a low melting 
point fusible metal intended to prevent the disc 
bursting at its predetermined bursting pressure unless 
the temperature is also high enough to cause yielding 
or melting of the fusible metal. 

3.1.17 Star t'tO' Discharge Pressure 

The pressure at which the first bubble appears through 
water seal of not over 100 mm on the outlet of the 
pressure relief valve. 

3.1.18 Flow Rating Pressure 

The pressure at the inlet of the pressure relief device 
whith is used for establishing its rated flow capacity. 

3.1.19 Rated Flow Capacity 

The capacity of a pressure relief device measured in 
cubic metres per minute of free air at the designed 
flow rating pressure. 

3.1.20 Charging Pressure 

The settled pressure at a uniform temperature of 1 5**C 
at full gas content. 



3.1.21 Specified Bursting Pressure 

The nominal pressure at which a bursting disc is 
designed to rupture. 

3.1.22 Maximum Bursting Pressure 

The specified bursting pressure plus upper permitted 
design tolerance. 

3.1.23 Leak 

An unintended flow of gas or liquid in excess of 
4 N-mmVs. 

3.1.24 Ageing 

A change in a metal by which its structure recovers 
from an unstable condition produced by quenching or 
cold working. 

3.1.25 Stress Relieving 

A process to reduce internal stresses in a metal by 
heating it to a suitable temperature for a stipulated 
period of time. 

3.1.26 Normalizing 

A process in which a steel is heated to a temperature 
above its upper transformation temperature (known 
as solution temperature) and subsequently cooled in 
still air. 

3.1.27 Quenching 

A process in which a material is heated to a temperature 
above its upper transformation temperature (known as 
solution temperature) and then quenched in a suitable 
medium. 

iAM Prototype Test 

A test or series of tests directed towards approval of a 
design, conducted to determine whether an item is 
capable of meeting the requirements of the product 
specification. 

3.1.29 Direct Acting Valve 

A valve in which the sealing member is downstream 
of the seating face and the gas pressure tends to open 
the valve. 

3.1.30 Indirect Acting Valve 

A valve in which the sealing member is upstream of the 
seating face and the gas pressure tends to close the valve. 

3.2 Classification of Gases 

For the purpose of this standard, gases are classified 
as permanent gases liquefiable gases or dissolved 
acetylene: 

a) Permanent Gases — Gases that have a 
critical temperature below -10*'C. 
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b) Liquefiable Gases — Gases that arc liquefi- 
able by pressure at -10°C but which com- 
pletely vaporize at 30X at a pressure of not 
less than O.lOt 3 MPa. 

High-pressure liquefiable gases are those 
having a critical temperature between -IO°C 
and +70X. 

Low-pressure liquefiable gases are those hav- 
ing a critical temperature above +70°C. 

Toxic substances that are liquids at a pres- 
sure of 0,101 3 MPa and a temperature of 
0°C but which boil at or below 30"C at that 
pressure shall be treated as low pressure 
liquefiable gases. 

c) Dissolved Acetylene — Acetylene dissolved 
under pressure in a solvent contained in a 
porous substance at ambient temperature and 
that is released from the solvent without 
application of heat. 

4 CLASSIFICATION AND TYPES OF VALVES 

4.1 Classification 

Valves are classified as either direct acting valves 
{see3A,29) or indirect acting valves (see 3,1.30). 



NOTES 

t Direct acting valves are more commonly used than indirect 
acting valves. Tlie usual modes of operation ofdirect acting valves 
arc as follows: 

a) Integral screw threaded spindle and sealing surface rotating 
on the seating surface [see Fig. 1 (a)], 

b) Screwed spindle independent from a non-rotating seating 
surface [see Fig. I (b)]. 

2 Indirect acting valves are usually of non-rotating scaling type 
{see Fig. 2), 

4.2 Types of Valve 

4.2.1 Valve shall be of following types: 

Type A: Hand wheel operated [see Fig. 4(a)], 
Type B: Key operated [see Fig. 4(b)], and 
Type C: Lever operated [see Fig. 4(c)]. 

NO! E — Methods of spindle sealing can be as follows: 

a) Adjustable gland packing [see Fig. 1 (a)], 

b) Automatic gland seal packing [see Fig. I (b)), 

c) *0-ring' or moulded seal gland packing {see Fig. 2), 

d) Diaphragm seal gland {see Fig. 3), 

e) Ball type valve [see Fig. 5(a)], and 

f) Puncture or piercing type valve [see Fig. 5(b)|. 

5 MATERIAL 

5.1 All materials used in the manufacture of valves, 
their fittings and protective coatings shall be 
compatible with the gas to be contained in the cylinder 
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Fig. 1(a) Illustration of Direct Acting Valve 
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Fig. 1(b) Illustration of Direct Acting Valve 
WITHOUT Rotating Sealing Member 



IS 3224 : 2002 




igP>-' 



ND 
D 



■ GUN 

^iSJSs S SPINDLE 




OtAPHRAGM 
GLAND 




MEMBER 



Fig. 2 Illustration of a Typical 
Indirect Acting Valve 
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Fig. 3 Illustration of a Typical 
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Fig. 4(a) Illustration of Typical Hand Wheel Operated (Type A) 
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Fig. 4(b) Illustration of Typical Key Operated (Type B) 
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Fig. 4(c) Illustration of Typical Lever Operated (Type C) 
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Fig. 5(a) Typical Arrangement of Ball Type Valve 
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and with the material of the cylinder. The materia! of 5.2.1 Material of construction for valve of Chlorine 
the valve bodies shall comply with the material cylinders shall be as under. 



properties in 5.2, 5.3, 5.4 and 5.5. 

5.2 Chemical Composition 

Recommended valve materials are given in Tables 7 
and 8. The actual chemical composition shall be the 
subject of agreement between the purchaser and the 
manufacturer. 



5.2.1.1 Valve body 

5.2.1.1.1 Aluminium silicon bronze 

Chemical composition — 

Silicon: 1.6 to 2.0% 
Aluminium: 6.3 to 7.0% 
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Copper: Balance 

NOTE — For guidance IS 6912 designation FABS may be re- 
ferred. 

Valve body forging shall be heat treated between SSO'^C 
to 607°C. 

5.2.1.1.2 Naval brass 



Chemical composition — 

Copper: 59.0 - 62.0% 
Tin: 0.5- 1.0% 
Iron: 0.1%, Max 



Lead: 0.2%, Max 
Others: 0.1%, Max 
Zinc: Balance 



NOTE — For guidance IS 69 1 2 designation FNB may be retcned. 

5.2.1.2 Valve spindle 

Valve spindle shall be machined from wrought Monel 
that is Nickel-Copper alloy rod or bars. Typical 
composition of the alloy given hereunder is for 
guidance only: 

Ni: 63%, Min\ Cu: 28 - 34%; Fe: 1.0 to 2.5% 
Maximum admissible impurities — 

Al: 0.5%, C: 0.16%, Mn: 1.25%, 
Si: 0.5%, S: 0.02%. Others: 0.1% 

5.2.1.3 Other brass components 

Other brass components for example gland nut, gland 
packing, collar packing and outlet cap shall be made 
from free cutting brass rods (see IS 319). 

5.3 The valve body blank shall be forged from wrought 
or extruded sections and shall comply with the 
requirements given in 5.3.1 and 5.3.2. 

5.3.1 Tensile Strength and Elongation 

The tensile strength and elongation of the material of 
the valve body determined according to IS 1608 shall 
be respectively at least 392 MPa (40 kgf/mm^) and 
18 percent measured on a gauge length 5.65 V5^, S^ 
being the original area of cross-section. 

5.3.2 Impact Strength 

The Izod impact strength of valve body determined 
according to IS 1598, shall not be less than 21.5 J 
(2.2 kg.m) for brass, manganese bronze or aluminium 
bronze, aluminium silicon bronze and 54.7 J 
(5.6 kg.m) for steel. 

5.4 Test Samples 

Test samples for tensile and Izod impact tests shall, 
wherever practicable, be drawn from a valve body 
blank; where this is not practicable, the test samples 
shall be made from same raw material (wrought or 
extruded section), giving the same outside shape as 
the valve body blanks it represents. The scale of 



sampling and criteria for conformity shall be in 
accordance with the requirements of Annex B, unless 
otherwise agreed between the manufacturer and the 
purchaser. 

5.5 Protective Finishes 

Protective fmishes used, if any, shall not adversely 
affect the performance of the valve or the materials of 
construction. 

5.5.1 Valves made from aluminium alloy shall be hard 
anodized in accordance to grade AC 2.5 of IS 1868. 

5.5.2 Allowances shall be made for the thickness of 
protective fmish on all machined surfaces and on 
threads. 

5.5.3 All valves to be fitted with medical cylinders 
shall be bright chromium plated conforming to Service 
Condition No. 2 of Table 3 given in IS 1068. 

6 DESIGN 

6.1 Design Criteria 

6.1.1 Valves shall be designed to operate under the 
extreme conditions of environment, which could cause 
a pressure rise in the cylinder contents up to maximum 
developed pressure. 

6.1.1,1 Design working pressure of the valve shall be 
the maximum developed pressure in the cylinder at a 
temperature of 65°C in case of liquefiable gases or the 
filling pressure at 15°C in case of permanent gases 
(see IS 8775, IS 8866 and IS 8867). 

6.1.2 Materials for construction, including gaskets and 
seals, shall be compatible with each other, the gas 

* contained, the design temperature and pressure range 
of the valve. 

6.1.3 Gland assemblies shall be sepured by a method 
that prevents loosening as a result of vibration or shock 
during conveyance or use. When a gland assembly is 
not locked, its security in service shall be satisfactorily 
demonstrated (see 10.1.1.2). 

6.1.4 It shall not be possible to withdraw the spindle 
under normal service conditions. 

6.1.5 When fitted, the pressure relief devices shall 
conform to the requirements specified in 7. 

6.1.6 Dip (siphon) tubes and any other internal device 
shall be secured in a manner that will prevent them 
from becoming loose or detached during transit and 
use. 

6.1.7 Hand wheel or key operating torque shall not 
exceed those, which are compatible with the materials 
of construction and design of the valve. 
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6.1*8 Spanner longer than 130 mm shall not be 
required for manually fitting any equipment to the 
valve outlet. 

6.1.9 The valve stem shall be of sufficient strength to 
stand valving torque {see 10*1.1^4). 

6.1.10 The component and parts of the valve of same 
design of a manufacturer shall be interchangeable. 

6.1.1 1 All pressure containing parts fitted to the valve 
body shall be capable of withstanding the hydrostatic 
pressure (see 10.1.1.1). 

6.1.12 Diameters of main gas passages in valve stems 
shall not be larger than the values shown in Table 1 . 

In the case of vapour/liquid valves with two passages 
through the stem, the sum of the areas of the holes 
shall not exceed 80 per cent of the area of the hole of 
maximum diameter for the relevant stem thread size 
shown in Table 1. 

Table 1 Maximum Diameter of Valve 
Stem Passages 

(Clause 6AA2) 



Stem Tkread 


Maximum Diameter of Hole Through 


Size not 


VaKe Body Stem 


Eiceeding 






In mm 


For pressures up to 


For pressures 




34 bar 


above 34 bar 




mm 


and up to 300 bar 


(») 


(2) 


mm 
(3) 


19 00 


n 5 


9.0 


26.00 


17.0 


14.0 


32.00 


20.0 


18.0 



NOTE — In selecting a suitable diameter, consideration should 
be given to the strength required to withstand the valving torques, 
to general handling and the problems resulting from total fracture 
of the valve stem. 

6.1.13 Seats and seals shall be capable of withstanding 
the effects of such repeated operations as are agreed 
between the manufacturer and the purchaser {see cycle 
test specified in 10,1. 1.5). 

6.1.14 The valve shall be capable of withstanding an 
impact test (see 10.1.1.3). 

6.1.15 It shall not be possible for the valve gland nut 
to be loosened by turning the spindle under normal 
service operating conditions. 

6.1.16 When connections include a joining washer, 
the material shall be compatible with the gas service 
and shall not creep or flow beyond design limits as 
agreed between the manufacturer and the purchaser. 

6.2 Valve Dimensions 

The valve dimensions and connecting bore diameters 
shall be determined by application of the gas, the rate 
of flow required, the gas service pressure, the required 



mechanical strength of the connection and any other 
safety aspects (see Note and Tables 7 and 8). 

NOTB — This standard does not give detailed dimensions of the 
valve but only those for the Inlet and outlet connections that provide 
for interchangeability of equipment. 

7 PRESSURE RELIEF DEVICES 

7.1 Design of Pressure Relief Devices 

The materials, design and construction of a pressure 
relief device shall be such that it meets the following 
conditions. 

7.1.1 There shall be no significant change in the 
function of the device and no detrimental corrosion 
or deterioration of the materials due to normal service 
conditions of the cylinder to which it is fitted. 

7.1.2 The breakage or failure of any internal 
component of the valve shall not obstruct free and full 
flow of the gas through the pressure relief device. 

7.1.3 The material of construction shall be mutually 
compatible and compatible with the gas(es) to be 
conveyed and other service conditions. 

7.1.4 The design shall be such as to deter any 
unauthorized interference with the assembly and/or 
setting of the device. 

7.1.5 The outlets from all pressure relief devices shall 
be so designed and constructed as to minimize the 
collection of moisture and other foreign matter that 
could adversely affect the performance of the valve. 
The outlets from all pressiire relief devices shall be so 
sited that free discharge from the devices is not 
impaired. The discharge so coming out shall not come 
out as a single high velocity jet emerging radially to 
the axis of the cylinder to avoid injury to individuals 
working in that area. 

7.1.6 All pressure relief devices shall be designed and 
fitted so as to ensure that the cooling effect of the 
contents of the cylinder during discharge shall not 
prevent the effective operation of the device. 

7.1.7 Pressure relief devices shall be capable to 
withstand the most severe temperature requirements 
(including exposure to fire), at a discharge rate that 
prevents the pressure of the cylinder contents 
exceeding the test pressure of the cylinder. 

7.1.7.1 The yield temperature of the fiisible plugs, if 
used with acetylene or compressed natural gas cylinder 
valves shall be 100!j^C 

7.1.8 Bursting discs shall conform to IS 12370 except 
that flat discs may be used, and shall be designed so 
as to ensure that rupture occurs at a pressure not greater 
than the test pressure of the cylinder. If a cylinder is 
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liable to be subjected to vacuum conditions during 
service, the bursting disc shall be fitted with vacuum 
supports. 

7.1.9 The minimum rated flow capacity of the pressure 
relief devices fitted to non-insulated cylinders having 
water capacity of 1 1 litre or more shall be as follows: 

a) For permanent gases: 

e,- 0.009 67H^^ 

where 

Q^ is the rated flow capacity in cubic metres 
per minute of free air at 6 kgf/cm^ gauge 
pressure, and 

W^ is the water capacity of the cylinder 
in litres. 

b) For liquefiable gases: The rated flow capac- 
ity of the pressure relief devices shall be twice 
that given in item (a) above. 

For cylinders having water capacities of less than 
1 1 litre, the rated flow capacities shall be as given in (a) 
or (b) above, except that the value of W^ shall be 1 1 litre 
that is, the rated flow capacity shall be 0. 106 37 mVmin. 

7.2 Relief Pressure 

7.2.1 Where the pressure relief device is a bursting 
disc fitted to the valves of seamless or welded cylinders, 
the maximum bursting pressure shall not exceed the 
test pressure of the cylinder and shall be more than 
the developed pressure of gas at 65°C. 

7.2.2 Cylinders of 3.5 litre water capacity and above, 
which are filled with COj for industrial purposes, shall 
be fitted with pressure relief devices. The bursting 
pressure range of the bursting discs fitted to carbon 
dioxide cylinders shall be 20 MPa (200 kg/cm^ ) to 
22 MPa (220 kg/cm^). 

7.2.3 Valves for cylinders for compressed natural gas 
(CNG) shall be provided with bursting disc or fusible 
plug or combination of both. 

7.2.3.1 The valve fittings for compressed natural gas 
(CNG) cylinders for automotive use shall be provided 
with combination of bursting disc and fusible plug 
utilizing a fusible alloy with yield temperature not over 
104°C, nor less than 98*'C (100°C nominal). 

NOTE — For guidance 3.1.5 of IS 5903 may be referred. 

7.3 Installation and Application of Pressure Relief 
Devices 

7.3.1 Valves to be fitted to cylinders for a toxic gas 
shall not be fitted with a pressure relief device. 

7.3.2 The design and location of the pressure relief 
device shall be compatible with the intended duty. 



8 SCREW THREADS ON THE VALVE STEM 
AND CYLINDER NECK 

8.1 The valve inlet shall be provided with any one of 
the types of taper screw threads specified in 8.1.1 , 8.1,2 
or 8.1.3. 

8.1.1 Type I Threads (Size A Size 2 and Size 3), with 
a Taper of I in 16 on Diameter 

The basic thread form, the principal dimensions and 
limits of crest and root truncation of the threads are 
shown in Figs. 6(a) and 6(b). 

NOTE — This type ofthread also confomts to thread size r -14 

NOT (termed as size 1),.^ - 14 NGT (termed as size 2) and 
I - 1 1 /a NGT (termed as size 3) of ANSI/CSA/CGA Standard 
V-I-1987 'American National Standard for Compressed Gas 
Cylinder Valve Outlet and Inlet ConncctionsV The NGT threads 
are based on the American Standard Taper Pipe Threads but are 
longer to provide fresh threads if further tightening is necessary. 
They have their own tolerances, which require gauges specialty 
developed for these threads. 

8.1.1.1 Limits on size 

For final inspection, limits on size (pitch diameter) of 
both external and internal threads are ±\ turn from 
basic, although the preferred working limits are 
± ^ turn from basic. 

8.1.1.2 Limits on taper 

Should there be an unintentional difference in taper 
at the pitch elements of the valve and of the cylinder 
threads, it is preferred to have greater tightness at the 
bottom of the valve. In view of this requirement, the 
limits in gauging shall be as under: 

a) The taper on pitch elements of external 
threads shall be 1 in 16 on diameter, with a 
minus tolerance of I turn but no plus toler- 
ance in gauging. 

b) The taper on pitch elements of internal 
threads shall be I ijn 16 on diameter with a 
plus tolerance of I turn but no minus toler- 
ance in gauging. 

8.1.1.3 The tolerance on 60° angle of thread shall 

be ±2°. 

8.1.1.4 The tolerance on lead angle in the length of 
effective threads shall be 0.076 2 mm valid for any 
size threaded to a thread length greater than 25.4 mm. 

8.1.1.5 The maximum taper on pitch line per 
millimetre shall be 0.072 9 and minimum 0.057 3. 

NOTE — Size 1 thread (^-14 NGT) is restricted for use with 

valve fittings for cylinders of 5 litre or more capacity and used 
with breathing apparatus or analgesic apparatus. 
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MINIMUM 
TRUNCATION 



INTERNAL THREAD 

MAXIMUM 



^h^ATION 




MI NIMUM 
TRUNCATION 



MAXIMUM 
TRUNCATION 



EXTERNAL THREAD 



Parameter 


Thread size 1 and 2 that is ^ - 14 
NGT and H -14 NGT 


Thread size 3 that is 
1'imNGT 


p pitch 


1.814 


2.208 7 


H Height of sharp V thread 
0.866 025 p 


1.571 22 


1.9132 


h Height of thread on product 
0,800 025 A Max 
0.710 025 p,W/o 


1.451 
1.288 


1.767 
1.568 


f TrufKatlon on crest and root 
0.033 A Min 
0.078 A Max 
Tolerance 


0.059 87 
0.141 51 
0.08164 


0.072 88 
0.172 28 
0.0994 


F Equivalent width of flat 
0.038 A Min 
0.090 A Max 
Tolerance 


0.068 94 
0.163 29 
0.094 35 


0.083 93 
0.198 78 
0.114 85 



All dimensions in millimeteres. 
6(a) Type 1 Taper Screw Threads 
Fig. 6 Limits on Crest and Root Truncation on Different Types of Taper Screw Thread 



(CoNT/mmo) 



8.1.1.6 Size 1 and Size 2 threads shall be checked 
according to IS 9121 and IS 9687. 

8.1.2 Type 2 threads with ataper of 3 in 25 on diameter 
and a nominal size 28.8 mm — the basic form, 
principal dimensions and their limits are given in 
Figs 7(a), 7(b) and Table 2. 

NOTE — This type of thread also conforms to thread size of 
28.8 mm ofDIN 477-1963 Sheet 1 *Spccificationof Gas Cylinder 
Valves - Types, Sizes, Connections, Threads* issued by the DIN 
Deutsche Institut Air Normung. Also conforms to Type 25 T of 
B$34l Parti :\99\, 



8.1.2.1 Type 2 threads shall be inspected as 
per IS 9122. 

8.1.3 Type 4 threads with a taper of I in 8 on diameter 
- There are three nominal sizes of these threads, 
namely 18.16 mm (Size I), 25.4 mm (Size 2) and 
31.75 mm (Size 3). The basic thread form, principal 
dimensions and their limits are given in Fig. 8, and in 
Table 3 and Table 4 respectively. 

NOTE ~ Type 3 threads with a taper of 6'' included angle are 
covered in IS 8737. 
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RCFCR£NCC PUNC 
FOR GAUGING 
INTERNAL THREADS 




mmsmm, 



^ CLEARANCe « 2p 




STYLE A 
TYPICAL NECk OF 
DRAWN CYLINDER 



STYLE B 

TYPICAL LOW 

PRESSURE CYLINDER 



RCrCRCNCE PUNE 
FOR GAUGING 
EXTERNAL THREADS 



Thread 


Hand 
Tight 
Engage- 
ment 

Li 


External Threads (on Vahe Stem) 


3 Internal Threads (in Cylinder Neck) 


Designation 


Small End 


Full Threads 


Large End 


Pitch 
Dia at 
Face 

Ey 


Coun- 
ter 

90" X 
Max 
Dia 

KK 


Full Threads 


Major 
Dia 

A, 


Pitch 
Dia 

£0 


Cham- 
fer 

45*' X 

Min 
Dia 


Pitch 
Dia 

E, 


Length 


Major 
Dia. 

Dm» 
approx 


Overall 
Length 

approx 


Bote 
Max 


Pitch 
Dia 

£1 


Ungth 
L&Ly 


Length 

of Full 

Root 

MinU 


(t) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(II) 


(12) 


(13) 


(14) 


(15) 


(16) 


Sizel'* 


'/2.14 

NGT 


8.123 


20.716 


19.263 


17.5 


20.452 


19.014 


21.9 


20.6 


19.771 


22.5 


17.473 


18.923 


13.571 


17,198 


Size 2 


y4-i4 

NGT 


8.611 


26.03 


24.58 


23 


25.799 


19.497 


27.42 


23 


25.118 


27 


22.79 


24.24 


14.05 


17.681 


Sizes 


Ml'/2 

NGT 


10.160 


32,593 


30.825 


28.6 


32.288 


23.411 


34.2 


25.4 


31,460 


33.3 


28.646 


30.411 


16.787 


21.2 



'> This thread size is restricted for use with valve fittings fitted io the cy I inders of 5 litre or more water capacity used with breathing apparatus or with 
anaesthetic or analgesic apparatus. 

All dimensions in millimetres, 

6(b) Dimensions for Type 1 Taper Threads on Valve Stems and in Cylinder Necks 

Fig. 6 Limits on Crest and Root Truncation of Different Types of Taper Screw Thread 
Table 2 Limits on Principal Dimensions for Type 2 Threads 

[Clause 8. 1 .2, and F/g. 7(a) and 7(b)] 
All dimensions in millimetres. 



Nominal 
Diameter 


Thread 
Element 


Diameter of Th 

At small end d\ 


read 


on Valve Stem 


\dd 


Diameter of Thread at 
Cylinder Nccli 


Mouth of 


of Valve 




At large er 






Max 




M^^ 




Max 


Min 


Max 


'^in 


Min 


(1) 


(2) 


(3) 


(4) 




(5) 


(6) 


(7) 




(8) 


28,8 


Miyor dia 


25,920 


25.800 




28.920 


28,800 


27.800 




27.68 




Pitch dia 


24.759 


24.639 




27.759 


27.639 


26.639 




26.519 




Minor dia 


23.598 


23.478 




26.598 


26.478 


25,478 




25,358 
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PITCH MEASURED 
ALONG CONE 




Pitch — 1 .814 28 mm. Angle — 55^ Taper— 3 In 25 on Diameter 
7(a) Basic Thread Form of Type 2 Thread. Right Hand Normal to Surface Cone 






GAUGING PLANE 
VALVE STEM 



0d 




GAUGING PLANE 

[for cylinder neck 



^3 



i:^ 



CYLINDER NECK 



~llii 




\ 



VALVE STEM 



Nominal 
Diameter 
ofVatve'^ 


Valve Inlet Thread 


Thread in Cylinder Neck 


Length of Thread at 

Theoretical Thread 

Dimensions 




d 
+ 0.12 


+ 0.12 


A 


-0.12 


Min 


/. 


/. 


28.8 


28.8 


25.8 


26 


27.8 


22 


8.33 


17.67 



'^ Represents (he minimum m^or diameter at the large end of the valve stem. 

All dintensions in millimetres. 
7(b) Principal Dimensions for Type 2 Taper Threads on Valve Stem and in Cylinder Neck 

Fio. 7 Whitworth Form Thread 
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Table 3 Principal Dimensions of Type 4 Taper Screw Threads on Valve Stems and in Cylinder Neck 

(Clause iA.3^n(i Fig, 8) 
All dimensions in millimetres. 



Size 
Designation 


Nominal 
Size of 

Valve 


Taper on 
Diameter 


Pitch 
Measured 
Along the 

Cone 


Stem 
Major Dia 


Length of 
Thread 


Cylinder 

Neck 
Major Dia 


Length of 

Engage* 

ment 


Length of 

Thread in 

Cylinder 

Neck 




A 






A, 
Max 


B 


Min 


Min 


Min 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


Size! 


18.t6 


1:8 


1.814 


18.160 


22.23+:/' 


20.142 


15.88 


22.23 


Size 2 


25.40 


1:8 


1.814 


25.400 


25.40+ o" 


27.788 


19.05 


25.40 


Size 3 


31.75 


1:8 


2.309 


31.750 


31.75 + r 


34.925 


25.40 


31.75 



Table 4 Limits for Type 4 Taper Screw Threads on Valve Stems and In Cylinder Necks 

(C/awje 8.1.3 and f/'g. 8) 

All dimensions in millimetres. 



SisEC Dc]ilj>nHtion 


Nominal Size 


Thread 


Diameter ofThread on Valve 


Diameter ofThread at Mouth 




of the Valve 


Element 


Stem 


at Small End 


of 


Cylin 


der 










A 






C 












_^ 






^^ 






hfax 




Kiin 


Max 




Min 


(I) 


(2) 


(3) 


(4) 




(5) 


(6) 




(7) 






r Major dia 


18,160 




17.958 


20,414 




20.142 


Si/e 1 


18.16 


J Pitch dia 


16,998 




16863 


19 114 




18.979 


1 Minor dia 


15 834 




15,563 


18,019 




17816 






rMaJordia 


25,400 




25.197 


28,059 




27.788 


Size 2 


25,40 


^ Pitch dia 
1 Minor dia 


24,237 
23073 




24.102 
22.802 


26,759 
25664 




26624 
25,461 






I 

r Major dia 


31,750 




31.483 


35.281 




34,025 


Size 3 


31.75 


J Pitch dia 


30.269 




3009! 


33,622 




33.444 






1 Minor dia 


28788 




28433 


32,230 




31.963 



8.1.3.1 Type 4 threads shall be checked according to 
IS 7202. 

8.2 Oversized Threads on Valve Stems 

8.2.1 Type I Threads 

For valve fittings with Type 1 inlet threads on stem, 
the oversized dimensions are given in Table 5 read 
with Fig 6(a) and 6(b). 

8.2.2 Type 4 Threads 

For valve fittings with Type 4 inlet threads on stem, 
the oversize dimensions are given in Table 6 read with 
Fig. 8(a) and 8(b). 

9 VALVE OUTLET CONNECTIONS AND SPCMDLES 

9.1 The dimensions of the valve outlet shall be in 
conformity with the details given in Tables 7 and 8 
and outlet numbers 1 to 21 (except Nos. 4 and 8) as 
appropriate. 



9.1.1 Outlets for gas mixtures shall be decided in 
consultation with and approval of the statutory 
authority. 

9.1.2 Any hexagon with a left-hand thread on valve 
outlet and any hexagonal nut with a left-hand thread 
shall have notches on the comers for easy identification 
of the direction of thread. 

9.2 The dimension for connectors, washers and nuts 
shall be in accordance with the details given for 
appropriate outlet. 

NOTE — These do nor form part oflhe valve. 

9.3 The spindle end shall be square and of the size 
specified in Tables 7 and 8 for the respective gases, 
unless a hand wheel is attached to the spindle for 
operating the valve. The gland and retaining nuts shall 
be so designed that the nuts cannot be unscrewed by 
the action of the spindle. 
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^<^<«/^^:ii^ 



OC 



% 



VALVE STEM 



CYLINDER NECK 



8 (a) Principal Dimensions for Type 4 Taper Thread, RighMHand Normal to Surface Cone 

PITCH MEASURED 
ALONG CONE 




8 (b) Basic Thread Form of Type 4 Thread on Valve Stem and in Cylinder Neck 
Fig. 8 Type 4 Taper Thread 



9.3«1 All spindles shall close the valve by means of 
clockwise movement when viewed from the spindle 
end. 

9.3*2 If a hand wheel is attached to the spindle of the 
valve, it shall have an arrangement for locking it in 
shut off position. No locking arrangement is necessary, 
however, if a security nut in provided to the outlet of 
the valve. 

9.3.3 All valve spindles relying for their retention 
under pressure on a suitable thread shall have, in 
addition, a second means of retention of safeguard 
against the spindle being ejected with high velocity 
thereby endangering life in the event of failure of the 
engaging threads. 

9.3.4 The minimum finished wall thickness at any 
point of the valve shall not be less than 2.5 mm. 
However, this requirement shall be relaxed in case of 
sections not susceptible to tamper, damage or rupture 
during use, or where any damage to the section will 
not affect the sealing off of the valve. 



9.3.5 The valves for ammonia, carbon monoxide, 
chlorine, chlorine trifluoride, cyanogens chloride, 
fluorine, hydrogen sulphide, methyl bromide and 
sulphur dioxide shall be provided with a metallic 
security nut on the outlet to act as a secondary means 
of safeguard against the leakage of gas. The material 
of the security nut shall be compatible with the gas to 
be contained in the cylinder and also with the valve 
body material. 

10 TESTING AND INSPECTION 

10.1 Prototype Tests 

10.1.1 General 

Representative samples of each new design shall be 
tested in accordance with 10.1.1.1 to 10.1.1.6. The 
number of samples shall be subject to agreements 
between the purchaser and the manufacturer. 

10.1.1.1 Hydrostatic test 

Representative samples of machined valve bodies. 
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before assembly, shall be subjected to a hydrostatic 
test at a minimum test pressure equal to l.S times the 
design working pressure of the valve that is the 
maximum pressure at which it is envisaged that the 
valve will be used, subject to a minimum of 1.8 MPa. 



The scale of sampling and the criteria of conformity 
shall be the same as that adopted for the tensile 
strength and elongation test of the Izod impact test 
unless otherwise agreed to between the manufacturer 
and the purchaser. 



Table 6 Dimensions of Oversized Valve Inlet for Type 4 Inlet Threads 

[Clause 8.2,2 and Fig. 8(a) a«rf8(b)] 

(See Fig. 7 for notation of dimensions) 

All dimensions in mtllimetres. 



Size 
Designation 


Nominal Designation of 
Size Oversize 


No. of Turns 
Oversize 


Stem Major 
Diameter 


Taper on 
Diameter 


Pitch 
Measured 


Length of 
Thread 










A 




Along the 
Cone 


B+ 3.17 

n 


(1) 


(2) 


(3) 
^1" oversize 


(4) 
3.5 


(5) 
18.954 


(6) 


(7) 


(8) 






2"* oversize 


7 


19.747 


1 in 8 


1.814 


22.23 


Sizel 


18.16 i 


3"* oversize 
4* oversize 

p"* oversize 


10.5 
14 

3.5 


20.541 
21.334 

26.194 












2"* oversize 


7 


26.987 


ItnS 


1.814 


25.4 


Size 2 


25.4 ^ 


3"* oversize 
4* oversize 

1" oversize 


10.5 
14 

2.75 


27.781 
28.574 

32.544 








Size 3 


31.75 ^ 


2"* oversize 
3"* oversize 
4* oversize 


5.5 

8.25 
11 


33.337 
34.131 
34.925 


linS 


2.309 


31.75 



Table 7 Details of Valves 

(Clauses 5.2, 8.2 and9A) 
All dimensions in millinnetres. 





Gas 


Typical Valve 
Material 


Designation of 
Screw Thread Outlet 


Pitch 


Outlet No. 


Width Across 


Name 


Chemical 
Symbol 


Flat of the 




(Parallel Threads) *> 






Square of 
Spindle^ 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


Acetylene 


C,H, 


Non-ferrous or steel 


G5/8-LH 


1.814 


2 


7.1 


Acetylene 


C,H, 


Non-ferrous or steel 


Gy4-RH 


1.814 


1 


8.0 


(marine lighting) 














Air 


— 


Non-ferrous or steel 


G7/8A-RH 


1.814 


19 


7.1 


Ammonia 


NH3 


Steel 


01/2A-RH 


1.814 


9 


9.5 


Aigon 


Ar 


Non-ferrous or steel 


G3/4A-RH 


1.814 


20 


7.1 


Bromochloro- 


CBfClFj 


Non-ferrous or steel 


EXTM22-RH 


1.5 


18 


— 


difluoro methane 














Bromofluoro 


CBrFj 


Non-ferrous or steel 


EXTM22-RH 


1.5 


18 


— 


methane 














Butadiene 


CHjCHCHCHj 


Non-ferrous or steel 


G5/8-LH 


1.814 


2 


7.1 


Carbon dioxide 


COj 


Non-ferrous or steel 


EXT W 21.8 
X1.814-RH 


1.814 


7 


— 


Cart)on monoxide 


CO 


Non-ferrous or steel 


G 5/8-LH 


1.814 


2 


7.1 


Chlorine 


CI, 


Non-feirous 














(jtfedeUits in 5.2,1) 


G5/8A-RH 


1.814 


5 


9.5 


Chlorine trifluorldc 


CIF3 


Steel 


G5/8A-RH 


1.814 


5 


9.5 


Chloro difluoro 


CHCIF, 


Non-ferrous or steel 


G5/8A-RH 


1.814 


5 


9.9 



methane 
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(I) 



(2) 



(3) 



(4) 



(5) 



(6) 



(7) 



Chlorotfifluoro 
methane 


CF3CI 


Non-ferrous or steel 


G5/8A.RH 


L814 


5 


9.5 


Coal gas 


— 


Non-ferrous or steel 


G 5/8-LH 


1.814 


2 


7.1 


Compressed 


— 


Non-ferrous or steel 


G5/8-LH 


L8I4 


2 


7.1 


natural gas 














Compressed natural 
gas for automotive use 
for light duly vehicles 




Non-ferrous or steel 


G 5/8-LH 


1.814 


21 




Compressed natural 
gas for automotive use 
for heavy duty vehicles 




Non-ferrous or steel 


INT.M12-RH 


1.00 


2IA 




Cynogen 


(CN)2 


Non-ferrous or steel 


G3/4A-LH 


1.814 


17 


7.1 


Dichlorodifluoro 
methane 


CC1,F, 


Non-ferrous or steel 


G5/8A-RH 


1.814 


5 


9.5 


Dichloro-fluoro 
methane 


CHFCI, 


Non-ferrous or steel 


U 5/8A-RH 


1.814 


5 


9.5 


Dimcthylamine 


(CH,),NH 


Non-ferrous or steel 


G 5/8A-LH 


1.814 


6 


9.5 


Dimethyl ether 


CH3OCH3 


Non-ferrous or steel 


G 5/8-LH 


1.814 


2 


7.1 


Ethylchloridc 


C,H,C1 


Non-ferrous or steel 


G 5/8A-LH 


1.814 


6 


9.5 


Ethyl amine 


CjH^NHj 


Steel 


G1/2A-LH 


1.814 


10 


9.5 


Ethylene 


C2H4 


Non-ferrous or steel 


G5/8-LH2 


1.814 


2 


7.1 


Ethylene oxide 


C,H,0 


Non-ferrous or steel 


G5/5A-LH 


1.814 


6 


9.5 


Helium 


He 


Non-ferrous or steel 


G3/4A-RH 


1.814 


20 


7.1 


Hydrogen 


H, 


Non-ferrous or steel 


G 5/8-LFI 


1.814 


2 


7.1 


Hydrogen chloride 


HCI 


Steel 


G5/8A-RH 


1.814 


5 


9.5 


Hydrogen cyanide 


HON 


Non-ferrous or steel 


G3/4A-LH 


1.814 


17 


7.1 


Hydrogen tluoride 


HF 


Non-ferrous or steel 


G 5/8A-RH 


1.814 


5 


0.5 


Isobutylene 


— 


Non-ferrous or steel 


G 5/8-LH 


1.814 


2 


7.1 


Krypton 


— 


Non-ferrous or steel 


G 3/4A-RH 


1.814 


20 


7.1 


Methane 


CM, 


Non-ferrous or steel 


G 5/8-LH 


1.814 


2 


7.1 


Methyl bromide 


CHjBr 


Non-ferrous or steel 


GI/4A-RH 


1.337 


15 


7.1 


Methyl chloride 


CH3CI 


Non-ferrous or steel 


G 5/8A-LH 


1.814 


6 


9.5 


Mcthylamine 


CH3NH, 


Steel 


GI/2A-LH 


1.814 


10 


9.5 


Neon 


Nc 


Non-ferrous or steel 


G 3/4A-RH 


1.814 


20 


7.1 


Nitrogen 


N, 


Non-ferrous or steel 


G3/4A-RH 


1.814 


20 


7.1 


Nitrous oxide 


N,0 


Non-ferrous or steel 


EXTW 17.46 
X1.27-RH 


1.270 


12 


6.0 


Oxygen 


0, 


Non-ferrous 


G 5/8-RH 


1.814 


3 


7.1 


Phosgene 


COCI2 


Steel 


G 5/8A-RH 


1.814 


5 


9.5 


Sulphur dioxide 


SO, 


Non-ferrous or steel 


G 1/2A-RH 


1.814 


11 


9.5 


Sulphur hcxatluoride 


'SF, 


Non-ferrous or steel 


G 5/8A-RH 


1.814 


5 


9.5 


Trichlorotluoro 


CFCI3 


Non-ferrous or steel 


G5/8A-RH 


1.814 


5 


9.5 


methane 














Vinyl chloride 


C2H3CI 


Non-ferrous or steel 


G 5/8A-LH 


1.814 


6 


9.5 


Xenon 


Xe 


Non-ferrous or steel 


G 3/4A-RH 


1.814 


20 


7.1 



'> The width across flat shall be applicable to the valve spindles when the valve is not provided with hand wheel but it is opened or closed 
with spanners or keys. In case the valve is provided with hand wheel or lever forming a part of the valve for opening/ closing, the 
configuration of spindle shall be as per the manufacturer's design. 

2' SeeUoic under Table 8. 
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Table 8 Details of Alternative Valves for use with Cylinders of up to 10 Litre Water Capacity 

(Clauses 5.2, 6.2 and 9.1) 
All dimeraions in mitlimetics. 



Gas 




Typical Valve 
Material 


Designation of 

Screw Thread 

Outlet 

(Parallel 

Threads) 

{See Note) 


Pitch 


Outlet 
No. 


Width Across 
Flat of the 


Name 


Chemical 
Symbol 


Square of 
Spindle 


(0 


(2) 


(3) 


(4) 


(5) 


<6) 


<7) 


Butadiene 


CH2CHCHCH1 


Non-ferrous or steel 


G 3/8A-LH 


1.337 


14 


7,1 


Chlorine 


Cb 


Non-ferrous {see details 
in 5.2.1) 


G 3/8A.RH 


1.337 


13 


7.1 


Dichlorodiduoro 
intthanc 


CCI:F2 


Non-ferrous or steel 


G3/8A-RH 


1.337 


13 


7.1 


bthyl chloride 


C2H5C! 


Non-ferrous or siecl 


1/4A-LH 


1.337 


16 


7.1 


Ethylene oxide 


C2H4O 


Non-ferrous or steel 


G 3/8A-LH 


1.337 


14 


7.1 


Hydrogen chloride 


HCI 


Steel 


G 3/8A-LH 


1.337 


13 


7.1 


Hydrogen sulphide 


H:S 


Steel 


G 3/8A-LH 


1.337 


14 


7.1 


Methyl chloride 


CH3CI 


Non-ferrous or steel 


G I/4A-LH 


1.337 


16 


7.1 


Phosgene 


COCh 


Steel 


G 3/8A-RH 


1.337 


13 


7.1 


Sulphur dioxide 


SO: 


Non-ferrous or steel 


G 1/4A.RH 


1.337 


15 


7.1 



NOTE - Designation of threads on the vaive outlet - In this standard, valve outlet threads are designated by using a combination of three 
terms. The first term indicates whether the thread is internal or external. The second term gives the thread profile and dimensions and the 
third term indicates whether it is a right-hand of leA-hand thread. The second term has its first part the thread profile designation G, W or M 
standing for 'Fastening pipe threads [see IS 2643 or *Whitworth* or MSO' respectively. In the case of a fastening pipe thread to IS 2643, 
al\er the profile symbol G and the size designation, the symbol A indicates external threads of Class A. The absence of the symbol indicates 
internal threads. In case of other profiles, the nominal diameter and pitch in millimetres separated by *X* arc given. 

Example 1 G 5/8A-RH denotes an external pipe thread for fastening purposes of size designation 5/8 and it is right-hand 

thread. 
Example 2 EXT W2I.8X1.814-RH denotes external thread of 21.8 mm nominal major diameter and 1.814 mm pitch right 

hand thread. 
Example 3 EXT M22Xt.S*RH denotes external thread of 22 mm nominal major diameter and 1.5 mm pitch having ISO 

(metric) thread form. 



t7.3 mirt. 




19.0 



*l®-° 



ato.o- 



M9.0 


#12.7 


#9.5- !r 

1 ■ 


hs^m 




'ij- 


_-3.2 






VALVE 


OUTLET 


Threads G3/4 - ™ RH (BSP3/4) 


Minor dia 


24.658 
24.117 




Pitch dia 


25.421 

25.279 




Major dia 


26.441, A//W 





WASHER 



CONNECTOR 



HEXAGON NUT 



Threads G3/4A — RH 
26.441 



Pitch dia 



25,279 



25.137 
Minor dia 24.117,A^tfjr 

All dimensions in millimetres. 
Outlet No, 1 Outlet Connection for Acetylene (Marine Lighting Installations) 
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19.0 mtn 



37.1 min. 




012.7 - J- 




VALVE OUTLET 

ThreailsG5/8 "LH(BSP5/8) 
21.128 



CONNECTOR 



Minor dia 



Pitch dui 



20.587 
21.891 



HEXAGON NUT 



Threads G5/8A-LH 

22.911 
^^^""'"^'^ 21627 



21.749 

Major dia 22.91 1, AYm 



Pitch dia 



21.746 



21.607 
Minor dia 20.587. Wa^ 



All dimensions in millimetres. 

Outlet No. 2 Outlet Connection hor Acetylene, Butadiene, Carbon Monoxide, Coal Gas, Ethylene, 
Hydrogen, Methane, Dimethyl Ether, Compressed Natural Gas and Isobutylene 



19.0 mtn. 




#35 min. 



20.7 



012.7 




#6.7 

]_ 



:^~:i 



2-s^ 




HEX 



27.9 
27.7 



12.7 






2tr?. ^*nt, 





VALVE 


OUTLET 


Threads G5/8-RH(BSP5/8) 


Minordia 


21.128 

20.587 




Pilch dia 


2l.89t 
21.746 




Major dia 


22.91 K Mm 





CONNECTOR 



HEXAGON NUT 



Threads G5/8A — RH 

22.91 1 
Majordia ^^^ 



Pitch dia 



21.746 



21.607 
Minordia 20.587. Wa.v 



All dimensions in millimetres. 
Outlet No, 3 Outlet Connection for Oxygen 
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1£^ 



9.5 




-T-#U.3 



#i0.0 

1 1 

#14.0 S 
4. 11 . 



VALVE OUTLET 



2.4 



WASHER 




CONNECTOR 



HEXAGON NUT 



Threads G5/8 — RH (BSP5/8) 

22.911 
Majordia ^^-^ 

21746 
htchdia j^^ 

Minor dia 20.587, Alav 



Threads G5/8--RH 
2U28 



Minor dia 



Pitch dia 



20,587 
21.891 



21.746 
Major dia 22.91 UA/m 



Alt dimensions in mitlimetrts. 

Outlet No. 5 Outlet Connection for Chlorine, Chlorine Trifluoride, Chlorodifluoromethane, 

Chlorotrifluoromethane, Dichlorodifluoromethane, Dichlorofluoromethane, Hydrogen Chloride, 

Hydrogen Fluoride, Phosgene, Sulphur Hexafluoride, Trichlorofluoromethane 




u^ 



L 



9.5 



^ 



^ 



12.7mln. 



Li 



#'»0.0 



#14.0 S- 



2.4. 



#1^.0 




#13.5 



J 7,? If? 



#13.1 







.11.1 



r"v 



HEX 



33.0 
32.7 



^ 



\ 



\ A / 



#13.5 



u 



20.$ min. 



VALVE OUTLET 

Threads G5/8 A — LH (BSP5/8) 
22.911 



Major dia 



Pitch dia 



22.627 
21.746 



21.607 
Minordia 20.587, A/ojt 



WASHER 



CONNECTOR 



All dinocnsions in millinoetres. 



HEXAGON NUT 

Threads G5/8 — LH 
21.128 



Minordia 



Pitch dia 



20.587 
21.891 



21.746 
Major dia 22.91 l,A/m 



Outlet No. 6 Outlet Connection for Dimethylamine, Ethyl Chloride, 
Ethylene Oxide, Methyl Chloride and Vinyl Chloride 
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#19.0 



#12.7 






i.i. 



S.7min. 



#i9.0 



r 



m 



w//:t 




n 



#11.9 



'L--T- 



7.1 



6.4 



^" 



#14.3 



K_1L£ 




VALVE OUTLET 



WASHER 



CONNECTOR 



HEXAGON NUT 



Threads FXT-W21.1JX 1.814 -RH 

(BSW0,860 - I4TPI) 
Pitch 1.8 1 4 

21,844 

20.683 
Pitch dia 



Minor dia 



20.526 

19.522 
19.218 



Threads INT — W2 1, 8 k 1.814- RH 
Pilch 1.814 

20.124 



Minor dia 



Pitch dia 



19.522 
20.841 



20.683 
Major dia 21.844, A//>* 



All dimensions in millimetres. 

Outlet No. 7 External Outlet Connection for Carbon Dioxide 



^3min* 




#18.2 




#15.9 




VALVE OUTLET 



WASHER 



CONNECTOR 



>4EXAC0N NUT 



Threads G'/jA — RH (BSP'A) 
20.955 



Major dia 



Pitch dia 



20.671 
19.793 



19.651 
Minor dia 1 8.63 1 , Max 



All dimensions in millimetres. 
Outlet No. 9 Outlet Connection for Ammonia 



Threads G'/j — RH 
19.172 



Minor dia 



Pitch dia 



18.631 
19.935 



19.793 
Major dia 20.955»A/m 
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7.9 



^ 






1 

012.7 



£18.3 



9.5 min. 



W 1 



y 



#12.7 



1.2_ 



01S.2 




#15.9 — 




VALVE OUTLET 

Threads G'/aA — LH (BSP'/j) 

20.955 
Major dia ^oig^ 

19.793 
Pitch dm j^;^ 

Minor dia 1 8.63 K A/oat 



WASHER 



CONNECTOR 



HEXAGON NUT 

Threads G'/a — LH 
19.172 



Minor dia 



Pitch dia 



18.631 
19.935 



19.793 
Major dia 20,955. A/m 



All dimensions in millimetres. 

Outlet No. 10 Outlet Connection for Ethylamine and Methylamine 




^ 



9.5 



'A 



O^ 



I2.7mtn 



T 

#12.7 



VALVE OUTLET 



Threads Q'hk — RH (BSPVj) 
20.955 



Pitch dia 



19.793 



19.651 
Minor dia 18.631. A/iU 



#17.5 



T-^ 



#11.9' 



3.?_, 



^ 



WASHER 



#17.4 



r 

#11.9- 

L 



w. 




S**,— -+-#10.7 



$.* 



\ 



12 



CONNECTOR 



17.5 




HEXAGON NUT 

Thirds O'/^ — RH 

19.172 



Minor dia 



Pitch dia 



18.631 
19,935 



19.793 
Major dia 20.955, A/m 



All dimensions in millimetres. 
Outlet No. 1 1 Outlet Connection for Sulphur Dioxide 



22 



tM4.3 



1^-f ' f-^ 




#7.5 



U.3min. 



i-U 



VALVE OUTLET 

Threads EXT - W 1 7.42 x | .27 — RH 

(BSWU/16 — 20TPI) 

17.424 
Major dia jy^ 



WASHER 



Pitch dia 



Minordia 



16.611 
16.490 
15.799 
15.563 



M5.1 






V////Ayyyr^ 




i 


1 V.'JM 


'y/^^te^jxvx, 




•7.3 


S9 




i 


-•1 




A,* 




•i-o 



CONNECTOR 
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, 16.0 




. "••!. 









HEX 



23.4 
23.2 



yy/yxA^AYyjyA 



Sfff 



Z^ 



20.6 min. 



7 

#13.3 

J 



HEXAGON NUT 

Threads INT W 1 7.42 k i,27 — RH 
16.269 



Minordia 



Pitch dia 



15.837 
16.772 



16.650 
Major dia l7,450,A/m 



All dimensions in mitlimeires. 

Outlet No. 12 Outlet Connection for Nitrous Oxidk 




VALVE OUTLET 



#14.7 



^ 



#7.5 



3.2 



WASHER 



#14.7 



#7.1 --T-1 V *'0.3 



6.4 I I 3.2 



CONNECTOR 



\±A H 



9.5 



HEX 



23.4 
23.2 



^ 



I I 
I r 



I7.S min. 



>_l 



#10.3 



HEXAGON NUT 



Threads G3/8A — RH (BSP3/8) 
16.662 



Major dia 
Pitch dia 



16.442 
15.806 



15.681 
Minordia 14.950, ^«.v 



Threads G3/8 - RH 
15.395 



Minordia 



Pitch dia 



14.950 
15.931 



15.806 
Major dia 16.662, Mm 



All dimensions in millimetres. 

Outlet No. 13 Outlet Connection for Chlorine, Dichloro Difluoro Methane Hydrogen Chloride and 

Phosgene 
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M^ 



9.5 



9*5 min 



#i4.7 



07.9 



VALVE OUTLET 



;i^ 1 



^ 



#7.5 



3.L^ 



WASHER 



*L4.7 



07.1 « --P-, f- 010. 

.M 1.3.2 



CONNECTOR 



3 — 



1 '^-^ 




iicx "•*, 




"•* 23.2 


yy^//y^y^y^^mm\ 




^ 




17.5 mio. 


J 



HEXAGON NUT 



Threads G3/8A ~ LH (BSP3/8) 

16.662 
Majurdia i^^jjj 



Pitch dia 



15.806 



15.681 
Minor dia 14.950. Max 



Threads G3/8 — LH 
15.395 



Minor dia 



Pitch dia 



14.950 
15,931 



15.806 
Major dia 16.662, Min 



All dimensions in millimetres. 

Outlet No. 14 Outlet Connection for Ethylene Oxide and Hydrogen Sulphide 




14.3 _^. 
9.S 



HEX 



20.» 
20.6 



011 1 II 07 9 

I I— ^ ' 

.i .5 = 



^^^^^4^^ . 



'^m 




06.5 



I 17.5 mIn. 



VALVE OUTLET 



WASHER 



CONNECTOR 



HEXAGON NUT 



Threads G'/4A — RH (BSP/4) 

13.157 
Majordia jj^ 



Pitch dia 



12.301 



12.176 
Minor dia U.445. Max 



Threads G'/4 — RH 
11.890 



Minor dia 



Pitch dia 



11.445 
12.426 



12.301 
Majordia 13.157, A/m 



All dimensions in millimetres. 
Outlet No. 15 Outlet Connection for Methyl Bromide and Sulphur Dioxide 
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Y~W--\ 



9.Smln< 



VALVC OUTLET 



#4.6 



rr? 



#11.1 



10 t Y^^f^f^f^fi^ \ 

011.1 1 4" #7, 

H \ 



^2 



J.2 



WASHER 



CONNECTOR 



■ 1^>? 



9*5 



HEX 



20.8 
20.6 



^-r 



I I 



17.5 min. 



#6.3 






HEXAGON NUT 



Threads G%A — LH (BSP'/4) 
13.157 



Major dia 



Pitch dia 



12.907 
12.301 



12.176 
Minor dia 1 1.44S* Aficu 



Threads G'/4 — LH 
11.890 



Minor dia 



Pitch dia 



11,445 
12.426 



12.301 
Majordia 13.157, Min 



All dimensions in millimetres. 

Outlet No. 16 Outlet Connection for Ethyl Chloride and Methyl Chloride 



#8.0 




JJ3.6 

rl 

#9.5 ^ 



VALVE OUTLET 






#?3.5 




n -F-~- 



4.75 



^ #4.75 



J.9 



OPTIONAL 



WASHER 



CONNECTOR 



17.46 



n-i . 



».» 



Z 



/■ 



I u 



?==dj 



3(r«^ 



#19.96 



HEX 31.8 



HEXAGON NUT 



Threads G^A ~ LH (BSPy4) 
26.441 



Majordia 



Pitch dia 



26.157 

25.279 



25.137 
Minor dia 24. 11 7» Mar 



Threads GV4 — LH (BSPV*) 
24.658 



Minor dia 



Pitch dia 



24.117 
25.421 



25.279 
Major dia 26.44 1 . Mm 



All dimensions in millimetres. 
Outlet No. 17 Outlet Connection for Hydrogen Cyanide, Cynogen 
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#12.7 



VALVE OUTLET 




Threads EXT M22>< 1.5 - 


-RH 


21.968 
Major dta 2,732 




20.994 
Puchdia 20.854 




20.128 
Minordia .^^^^ 





19.880 



£19,0 



r' 



012.7- 



L., 



WASHER 



I, 1^»<> , 



£19.0 



#11.9 -T— 



7.1 



6.4 



#14.3 — V 




CONNECTOR 



HEXAGON NUT 



Threads INT M22x 1.5 — RH 

20.676 
20.376 
21.216 
21.026 
Major dia 22.000»A/m 



Minordia 
Pitch dia 



All dimensions in millimetres. 



Outlet No. 18 Outlet Connection for Bromochloro Difluoro Methane (Halon 1211) and Bromofluoro 

Methane (Halon 1301) 



13.9 min. 




#ia.2 



#i«0 (U^.7 



.1 ~^. 



•JiZj 




VALVE outlet 



CONNECTOR 



HEX 3 8.1 A/F 
HEXAGON NUT 



Threads G7/8 EXT RH (BSP 7/8) 
Minordia 27.887; A/ax 
29.039 



Pitch dia 



28.755 
30.201 



Major dia -^^^ 



Threads G7/8 INT RH (BSP7/8) 

28.418 

'^*"^^** 27:877 

29.181 
Pitchdia ^5555 

Major dia 30.201, Ma 



AH dimensions in milltmetres. 
Outlet No. 19 Outlet Connection for Air 
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21,0 min 



1 4.0 min. 




LJ 



7' 



•>L_ 



1 

U 



#15.2 



VALVE OUTLET 

Threads G3/4 EXT — RH (BSP 3/4) 
Minor dia 24.1 17, Max 

25.279 



Pitch dia 



26.137 



26.441 
'^^^j^'^*" 26J57 



#4.£ 



# 1 4.5 - — ^- — 

U:— — ^ 



13,0 5.0 



#14.^ 



i 



CONNECTOR 




HEX 3 5.0 A/F 

HEXAGON NUT 

Thrtads 03/4 INT — RH (BSP3/4) 
24.658 



Minor dia 



Pitch dia 



24.117 

25.421 



25.279 
Major dia 26M\,Min 



All dimensions in millimetres. 
Outlet No, 20 Outlet Connection for Argon, Nitrogen, Helium, Neon, Krypton and Xenon 



19.0 min 



37.1 min. 





H£X 



27.9 
27.7 



;^'^| ::ii''|zq:MT 

12.7 ■ I 

^ ^ I, i^4 HP- 



VALVE OUTLET 

Threads G5/8 — LH (BSP5/8) 
21.128 



CONNECTOR 



Minor dia 
Pitch dta 



20.587 
21.891 



HEXAGON NUT 

Threads G5/8A — LH 

22.911 
Majordia ^j]^ 



21.749 
Majordia 22.91 KA///f 



Pitch dia 



21.746 



21.607 
Minor dia 20.587, A/at 



All dimensions in millimetres. 

Outlet No. 21 Outlet Connection for Compressed Natural Gas 
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24°*M' „„. V +0.1 Y 



06^0.140 



2.S 




ENLARGED 
VIEW OF X 

VALVE outlet" 

Threads M12x i 
IMS3 








jt' 


<f/^ 






mAT 


Y 



010.4 

ENURGEO 
VIEW OF Y 

ThreadsM12x | 
11,974 



Minor (iia 
Pilch diu 
Major dia 



10.917 
M.5iO 
11.350 
12.304 
12.000 



COUPLING SCREW 



TAlliSi 




<i>0.00 
06.5-0,1 



06^0 



"►0,215 
M40 




07,8 ^"■ 



+0.0 
3,5 -0.2 



ENLARGED VIEW OF Z 

All dimension 
Outlet No. 21(a) Outlet Connection for Compressed Natural Gas 



FERRULE 
All dimensions in millimetres. 



10.1. 1.1.1 Design working pressure of the valve shall 
be the maximum developed pressure in the cylinder 
at a temperature of 6S^C in case of liquefiable gases 
or the filling pressure at 15^C in case of permanent 
gases (see 6.1.L1). 

1 0. 1 . 1 .2 Pneumatic test 

Samples of assembled valves shall be subjected to 
pneumatic test both in 'open' and 'closed* positions 
at a closing torque not exceeding 12 Nm. The test 
pressure shall be equal to at least the design pressure 
of the valve (see 6.1.1.1). The valve shall be checked 
for shut offand any leakage. The valve under test shall 
not show leakage in excess of 10 bubbles per minute 
from a tube of 2.5 mm inside diameter against water 
seal of maximum 25 mm. 

10.1.1.3 Valve impact test 

A hardened steel weight (a typical test rig shown in 
Fig. 9) shall be dropped through a height so as to 
deliver an impact in accordance with Table 9 at a 
minimum impact velocity of 3 m/s. This shall be 
achieved either by mounting the weight in a pendulum 
or by allowing it to fall vertically. 



The point of impact shall be approximately two-thirds 
of the distance from the first exposed stem thread the 
top of the valve body. The impact shall be in such a 
position that the blow from a 13 mm diameter steel 
ball is normal to the centerline of the valve and not 
cushioned by protrusions. 

The valve shall not crack or shear to the extent the 
cylinder charging pressure is not maintained. 

Table 9 Impact Test Values 

{Clause 10.1.1.3) 



Stem Size not Exceeding 

nun 

(1) 


Impact Vftiuet 

J 
(2) 


19.00 


80 


26.00 


200 


32.00 


300 



10.1J.4 Valving torque test 

Valves shall be subjected to a torque test in a test rig 
using a torque value that is 50 per cent in excess of 
the maximum given in Annex C, 

There shall be no sign of cracking or permanent 
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deformation of the valve body of cracking of the valve 
stem. 

NOTE — Deformation of the valve stem thread is acceptable, 

10.1.1.5 Cycle test 

Sample valves shall be subjected to cycle test entailing 
6 000 operations of fully opening and closing of the 
valve. Closing torque used shall be 7 Nm for all the 
valves except key operated and diaphragm valves for 
which the closing torque shall not be more than 
12 N.m. After the cycle test, the valve shall be 
subjected to the pneumatic test given in 10.1.1.2 and 
shall perform satisfactorily. 

10.1.1.6 Stress corrosion test for copper alloy valve 
bodies 

Samples from batches of valve bodies shall be subjected 
to mercurous nitrate test in accordance with IS 2305. 
The sample shall show no sign of cracking after the 
test. 

1 1 PRODUCTION INSPECTION AND TESTING 

11.1 Gland Leakage Test 

Every assembled valve shall be set in 'open* position 
with the outlet sealed off. A pneumatic test of the gland 
shall be carried out at the design test pressure as given 
in 6.1.1.1 or 20 MPa whichever is higher. The valve 
under test shall not show leakage in excess of 10 
bubbles per minute from a tube of 2.5 mm inside 
diameter against water seal of maximum 25 mm. 

11.1.1 Valves equipped with pressure relief devices 
shall have the pressure relief device rendered 
inoperative for this test. Following this test, the 
pressure relief device shall be restored and in 
accordance with 11.1 shall be re-tested. 

1 1.2 Valve Seat Leakage Test 

1 1.2.1 Every assembled valve shall be set in 'closed* 
position at the design torque and with the outlet open 
to atmosphere. A pneumatic leak test of the valve seat 
shall be carried out at the design pressure (^ee 6.1.1.1). 
or 2 MPa whichever is higher. The valve under test 
shall not show leakage in excess of 10 bubbles per 
minute from a tube of 2.5 mm inside diameter against 
water seal of maximum 25 mm. 

11.2.2 Valves equipped with pressure relief devices 
shall have the pressure relief device rendered 
inoperative for this test. Following this test, the 



pressure relief device shall be restored and in 
accordance with 11.2.1 shall be re-tested. 

12 CLASSIFICATION OF TESTS 

12.1 Type Tests 

The following shall constitute type tests: 

a) Hydrostatic test {see 10.1.1.1), 

b) Valve impact test (see 10.1.1.3), 

c) Valving torque test {see 10.1.1.4), 

d) Cycle test {see 10.1.1.5), 

e) Stress corrosion test for copper alloy valve 
bodies {see 10.1.1.6), and 

f) Relief pressure and discharge rate of pres- 
sure relief devices {see 7). 

12.2 Routine Tests 

The following tests shall constitute routine tests: 

a) Pneumatic proof lest {see 10.1.1.2), 

b) Valve inlet (see 8), and 

c) Valve outlet (^ee 9). 

13 MARKING 

13.1 The valve shall be permanently and legibly 
marked with the following information: 

a) Quarter and year of manufacture, 

b) Manufacturer's identification symbol, 

c) Number of this standard, 

d) Design pressure of the valve as specified in 
6.1.1.1, 

e) The specified bursting pressure of the burst- 
ing disc, if fitted on the valve, 

f) The start-to-discharge pressure (complete 
with range) if spring loaded pressure relief 
device is fitted to the valve, and 

g) Chemical symbol of the gas. 

13.2 BIS Certification Marking 

The valve may also be marked with the Standard Mark. 

13.2.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 
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O 
O 
O 



GUIDE TUBE 



IMPA CT WEIGHT 
RELEASE POSITIONS 




IMPACT WEIGHT 




CONCRETE BASE 



HARDEN ED STEEL 
BALL 




TEST VALVE FIXTURE 



TEST VALVE 



ENLARGED DETAIL OF A 
Fig. 9 Typical Test Rig for Valve Impact Test 
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ANNEX A 

(Clause 2.\) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. 


319: 


1983 


1068 


: 1993 


1598: 


; 1977 


1608 


: 1995 


1868 


: 1996 


2305 


: 1988 


2643 


: 1999 



3745 : 1978 

4905 : 1970 
5903 : 1970 

6912: 1985 
7202: 1974 



Title 
Free cutting brass, rods and sectional 
(fourth revision) 

Electroplated coating nickel plus 
chromium and copper plus nickel 
plus chromium (third revision) 
Method for Izod impact test of metals 
{first revision) 

Specification for mechanical testing 
of metals — Tensile testing (second 
revision) 

Specification for anodic coating on 
aluminium and its alloys 
Method for mercurous nitrate test 
for copper and copper alloys (first 
revision) 

Pipe threads when pressure tight 
joints arc not need on the threads — 
Dimension, tolerances and designa- 
tion (second revision) 
Yoke type valve connections for small 
medical gas cylinders (first revision) 
Methods for random sampling 
Recommendations for safety devices 
for gas cylinders 

Specification for copper and copper 
alloys forging stock and forgings 
(first revision) 

Inspection gauges for checking 
threads of gas cylinder valves for use 
with breathing apparatus 



IS No. Title 

7302 : 1974 Valve fittings for gas cylinder valves 
for use with breathing apparatus 

8737 : 1995 Valve fittings for use with liquefied 
petroleum gas (LPG) cylinders of 
more than 5 litre water capacity - 
Specification (first revision) 

8775 : 1978 Filling pressure and corresponding 

developed pressure for permanent 
gauges contained in gas cylinders 

8866 : 1978 Filling ratio and corresponding de- 

veloped pressure for high-pressure 
liquefiable gases contained in gas 
cylinders 

8867 : 1978 Saturated vapour pressure and test 

pressure for pressure liquefiable 
gases contained in gas cylinders 

9121 : 1979 Inspection gauges for checking 

type t (size 2) taper threads of gas 
cylinder valves, taper 1 in 16 

9122 : 1979 Inspection gauges for checking type 

2 taper threads of gas cylinder valves, 
taper 3 in 25 

9687 : 1 980 Inspection gauges for checking type 

1 (size I) taper threads of gas cylin- 
der valves, taper I in 16 

12300 : 1988 Specification for valve fittings for 
small Freon Cylinders 

12370: 1993 Bursting discs and bursting disc 
devices (first revision) 
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ANNEX B 

(Clause 5 A) 

SAMPLING SCHEME FOR EVALUATION OF MECHANICAL 
PROPERTIES OF MATERIAL OF VALVE BODY 



B-l SCALE OF SAMPLING 



B-1.1 Lot 



In any consignment, all valve body blanks of same 
material and size manufactured under similar 
processes of production shall constitute a lot. 

B-l. 2 Valve body blanks shall be selected and 
examined for each lot separately for ascertaining their 
conformity to the requirements of mechanical 
properties, 

B*L3 The number of valve bodies to be selected from 
a tot shall depend upon the size of the lot and shall be 
in accordance with col 1 and 2 of Table 10. All these 
samples shall be taken at random from the lot 

Table 10 Scale of Sampling 

(Clauses BA 3 and B'l A) 



Lot Size 


Sample Size 


(1) 


(2) 


Up to 500 


4 


501 to 1 000 


8 


1001to2000 


12 


2 001 to 3 000 


16 


NOTE — An allowance of a maximum of 2 per cent in the lot 


size Is pennissibte. 





B-1.4 All the valve body blanks, selected in accordance 
with col 2 of Table 10, shall be divided into two equal 



set$. The tensile and elongation tests shall be carried 
out on all the samples of the first and the Izod impact 
test on the second set. 

B-2 CRITERIA FOR CONFORMITY 

B*2.1 For Tensile and Elongation Test (see 5.3.1) 

All the samples of the first half (see B-1.1) shall be 
tested for tensile and elongation test. The tot shall be 
declared as satisfactory with respect to the require- 
ments of tensile and elongation tests if each sample 
passes the test satisfactorily. 

B-2.2 For Impact Test (see 5.3.2) 

All the samples of the second half (^ee B-1.1) shall be 
tested for Izod impact test. The lot shall be declared 
satisfactory with respect to the requirements of Izod 
impact test if each sample passes the test satisfactorily. 

B-2.3 The lot shall be declared as conforming to the 
requirements of mechanical properties if it has been 
found satisfactory according to B-2.1 and B-2.2. If 
any test sample fails to meet the requirements 
of B-2.1 or B-2.2, additional specimens equaling twice 
the number of sample size for the failed test in the 
same lot shall be taken and tested for the failed test 
only. If any of these specimens fails to meet the 
requirements, the entire lot represented shall be 
rejected. 



ANNEX C 

(Clause lOAAA) 

VALVING TORQUE TEST 



C-1 Threads of the cylinder neck or fixture in which 
the stem threads of the sample valve under test are to 
be screwed for the test and also the valve stem threads 
should be cleaned and inspected to check their 
conformity according to 8 (size of the threads) to 
ensure that they are compatible with each other. 

C-2 A compatible thread sealant should be used during 
the test. 

C-3 Taper stems shall have adequate stand out, in order 



that only fully formed threads are engaged. 

C-4 TORQUE VALUES 

Either a torque spanner or a valving machine should 
be used to ensure that the valve is satisfactorily 
tightened into the cylinder neck. 

Table 1 1 gives the values of recommended valving 
torque for valves with taper stems as specified 
in 10.1.1.4. Value of tightening torque at 1.5 times 
the maximum shown in the Table 1 1 shall be used. 
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Table 1 1 Recommended Vaiviilg Torques for Taper Threaded Valve Stems 

(Clause CA) 



VbIvc Matertal 


Valve Stem Size 


* 
Steel Cylinder 


Valving Torque 






I Up lo 35 Bar 


Steel Cylinders from 35 Bar to 300 






Maximum Service Pressure 


Bar Maximum Service Pressure 




Min, Nm 


A/ox.Nm 


Af/«,Nm 


Max, Nm 




18.16 mm Nom. 


60 


150 


100 


150 




'/1-14NGT 


60 


150 


100 


150 


Copper base alloy 


25.4 mm Nom. 


no 


240 


250 


380 




'/i-HNGT 


HO 


240 


250 


380 




'/4-I4NGT 


no 


240 


~ 


— 




CI- 1 series 












28.8 mm DIN 


110 


240 


250 


380 




\-\VA 


110 


240 


250 


380 




18.16 mm Nom. 








100 


150 




'/j .14 NOT 


— 


— 


100 


150 


Copper base alloy 


25.4 mm Nom. 


__ 


— 


250 


380 


(plated) 


y* -14 NOT 


— 


— 


250 


380 




28.8 mm DIN 


— 


— 


250 


380 




\~\V/7 


— 


— 


250 


380 




18.16 mm Nom. 


135 


150 


135 


150 




'/J-I4NGT 


135 


150 


135 


150 


Carbon steel 


25.4 mm Nom. 


340 


380 


340 


380 




'/.-UNGT 


340 


380 


340 


380 




28.8 mm DIN 


340 


380 


340 


380 




1-1 P/r 


340 


380 


340 


380 




25.4 mm Nom. 


120 


135 


340 


380 


Stainless steel 


y4-14NGT 


120 


135 


340 


380 




28.8 mm DIN 


120 


135 


340 


380 




\-\VA 


120 


135 


340 


380 



NOTES 

1 The torque figures given above are for use with PTFE thread sealant. 

2 When torque figures have been specified for a particular valve by a manufacturer of cylinder valves, the manufacturer's torque values 
shall be applied in place of those specified in the above table. 

3 The table serves as a guide for the condition stated in Note 1 . If different sealant or pressure ranges are introduced, the torque figures 
given in the table may have to be changed to ensure a gas tight joint. 



33 



IS 3224 : 2002 



ANNEX D 

(Foreword) 
COMMITTEE COMPOSITION 

Composition of Gas Cylinders Sectional Committee, ME 16 



Orgamzation 
Department ofExplosives, Nagpur 

All India Industrial Gases Manufacturers* Association* New [)clhi 

Balmer Lawric& Co Ltd, Mathura 

Bharat Petroleum Corporation Ltd, Mumbai 

Bharat Pumps & Compressors Ltd, Allahabad 

BOC India Ltd. Kolkata 

Everest Kanto Cylinder Ltd, Aurangabad 

Hindustan Petroleum Corporation Ltd, Mumbai 

Hindustan Wires Ltd, Fartdabad 

Indian Gas Cylinders, Faridabad 

Indian Oil Corporation Ltd, Mumbai 

International Industrial Gases Ltd, Kolkata 

J.R. Fabricators Ltd, Mumbai 

Kabsons Gas Equipments Ltd, Hyderabad 

Kosan industries Ltd, Mumbai 

LP(i EquipnKnt Research Centre, Bangalore 

Maruti Koatsu Cylinders Ltd, Mumbai 

Met Lab Services Pvt Ltd, Mumbai 

Ministry of Defence (R&D), Punc 

Ministry of Defence, Pune 

In personal capacity (303, ShantikunJ, Athwaiines, Sural) 
Nagpur Fabriforge Pvt Ltd, Nagpur 

National Safety Council, Mumbai 



Represetuati ve(s) 

Shrj R. H. Bhalekar {Chairman) 
Shri Shambhu Prasad (Aiternate) 

Dit P. L. Bhatia 

Shri B.N. Qanungo {Ahemaie) 

Shrj K. Gopinathan 

Shri Debashis Dass {Alternate) 

Shri George Paul 

Shri S. K. Dey {Attentate I) 
Shrj Suresh Nair {Alternate II) 

Shri K. C. Joshi 

Shri S. K. Tewari {Alternate) 

Shri P. K. Bhattacharya 

Shri N. R. Pal {Alternate) 

Shri AiiT K. Parikh 

Shri P. M. Samvatsar {Alternate I) 
Shri A.G. Khamkar {Alternate II) 

Shri K. Kjushnan 

Shri D. N. Krishnamurtv (Alternate) 

Shri R. Tandon 

Shri N. K. Sawhney (Alternate) 

Shrj E. M. Pathl 

Shri D. C. Jain (Alternate) 

Shrj B. L. Bansal 

Shri A. N. Khapri: (Alternate) 

Shrj Devendra K.Garo 

Shri Njkhilesh K. Garo (Alternate) 

Shri Ashwin H. Mehta 

Shri S. Seshkumar (Alternate) 

Shri Satish Kabra 

Shri Satyanarayan Soni (Alternate) 

SHRlA.T.AZAVEtX) 

Shri D. R. Bhaoalia (Alternate) 

Shri I. M. Bhola 

Shri S. M. Venugopal (Alternate) 

ShriNitinJ.Thakkar 

Shri A. S. Saran (Alternate) 

Shrj S. C. Parikh 

Shri Suohir Kaul (Alternate) 

Shri N. K. Chopra 

Shri A. Basu (Alternate) 

Shrj K. Parthiban 

Shri D. D. Bangar (Alternate) 

Shri L. D. Thakkar 

Shri G. L. Neema 

Shri A. M. Ture (Alternate) 

Shri H.N. Gupta 



(Continued on page 35) 
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{Continued from page 34) 

Organization 
Shri Shakti LPG Ltd, Hyderabad 

BIS Directorate General 



Repre$entative(s) 

Shri J. P. Ramappa 

Shri K. V. C. Rao (Aiternate) 

Shri M. L. Chopra, Director & Head (MED) 

[Representing Director General (Ex-officio)] 



Member-Secretary 

Shrj S. B. Roy 

Director (MED) 



Gas Cylinder Valves & Fittings Subcommittee, ME 16:1 



In personal capacity {303, Shantikunj, Athwaiines, Surat) 

AM India Industrial Gases Manufacturers Association, New Delhi 

Balmcr Lawrie & Co Ltd, Mathura 

Bharji Pctroieum Corporation Ltd, Munibai 

Bharut Pumps & Compressors Ltd, Allahabad 

BOC India Ltd, Kolkata 

Department of Explosives, Nagpur 

Director General of Technical Development, New Delhi 
Everest Kanto Cylinder Ltd, Mumbai 

Hindustan Petroleum Corporation Ltd, Mumbai 

Hindustan Wires Ltd, Faridabad 
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